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Introduction
Fish production through aquaculture is an age long practice especially in Asia and Africa. For instance, production ofthe African catfishes Clarias gariepinus andHeterobranchus longifilis has been practiced for a long time inAfrica. Toensure fish food security in Africa, increased production of fry and fingerlings with -attributes of faster growth rates,
high food conversion ratio and better environmental tolerance is greatly inevitable. Therefore, genetic techniques are needed
to ensure the production offish breed with faster growth rate, very high feed conversion ability, leading to a shorter production
cycle as well as a greater tolerance for poor water conditions. According to Jothilakshmanan and Marx (2013) hybridization
studies in fishes are very scanty and only very few reports are available. However, there are reports on artificial hybridization
between catfishes viz, Clarias gariepinus x Hetrobranchus longifilis (Legendre, 1991); C. batrachus x Heteropneustes fos-
silis (Padhi, et al., 1995).H. fossilis x H. microps (Sridhar and Hanifffa, 1999) andMystus cavasius x M seenghala, (Jesu et
al., 2005). TheAfrican catfishes include fishes of the family Clariidae, it is widely distributed in tropical Africa, where it has
gained prominence as important culturable fish species for fish farming (Teugels, 1986). Good seed stock is considered one
of the major constraints to the development and expansion of the farming ofClariid catfish inmost African countries (Haylor,
1992). Specifically,many authors have worked on the reproductive performance and growth of Clarias gariepinus (Nwaduk-
we1995,Haylorl992 and Visa et al., 2006) yet, very few on the different strains of Clarias anguillaris (Moses et al., 2005).
Catfishes
Catfishes are the most diverse in the tropical South America, Africa and Asia. Catfishes are commonly referred to as mud-
fishes because they are restricted to the bottom of the water lying on the mud which forms substantial part of their diet (Teu-
gels, 1982a). Catfishes are frequently exploited by fishermen and produced in farms. They are essential source of proteins of
animal origin, and they have gained a major economic importance (Legendre, et al., 1992). Fagbuaro (20 I0) reported that C.
gariepinus has high growth rate at high stocking densities under culture condition, high fecundity rate, resistance to diseases,
ability to tolerate a wide range of environmental extremes. It accepts wide range of natural and artificial food and adapts to a
variety of feeding mode in expanded niches, good meat quality and smoking characteristics as well as year round production.
According to Food andAgriculture Organization (FAO, 1998) in 1996, the estimated production of catfish in aquaculture was
360,896 tons, with an associated value of 574.3 million USD. Fifteen catfish species from seven families are often exploited
for aquaculture. The Clariids constitute an excellent food fish of high commercial value. In fact, the catfish species are very
important to the sustainability of aquaculture industry inNigeria (Owodeinde and Ndimele, 2011). According to Owodeinde
et al. (2012) the feeding habit of Nigerians tend to support this assumption and this trend started manifesting from the late
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Producing Catfish Hybrid Fry
The primary constraint to commercial production of most catfish hybrids has been the lack Q.f reliable, cost-effective methods
for producing large quantities of fry. However, refinements of techniques for producing hybrids and general superiority of
hybrids catfish have spurred renewed interest in use of hybrids for commercial production. Traditional pond-spawning, which
is effectively used to produce some catfish fry, is ineffective for consistent, large-scale production of hybrid fry. Therefore,
production of hybrid fry in most catfishes depends on the use of hormones to induce ovulation in females, manual "strip-
ping" of eggs, and manual fertilization of the eggs with catfish sperm (Dunham et a!., 2000). Hormone often used includes
pituitary extract: common carp-CCP, or catfish CP; lutenizing hormone releasing hormone analog-LHRHa, human cho-
rionic gonadotropin; and synthetic homorne-ovaprin, ovatide). Strategies for hormone-induced production of hybrids can be
classified into two main categories: pair-spawning and group- pawning. Important factors for successful production of hybrid
fry include: good brood-stock quality, proper calculation and administration of hormone dosage, proper testes collection and
sperm preparation, accurate determination of the time of ovulation in females, good stripping and fertilization techniques, and
aggressive egg treatment.
Conclusion
In conclusion, the literary works carried out so far revealed that there is an urgent need to carry out further research on some
of the catfish species that has been worked upon and also to diversify research into species and strains which have never been
1980s. Nigeria is by far the largest producer of farmed North African catfish in official statistics but the Netherlands, Hungary,
Kenya, the Syrian Arab Republic, Brazil, Cameroon, Mali and South Africa also produce significant quantities (FAO, 2013).
Fish Hybridization
Generally, hybridizations simply refer to generating a new form of plant or animal either naturally or by human intervention ~
by combining the genes of two different species or subspecies. Similarly, fish hybridization is when two different species,
genera or families can be crossed and the first filial generation then crossed, backcrossed or outcrossed to give the hybrid of ~
CIl
desired qualities. Fish hybridization is one of the genetic techniques which help to remove undesirable characteristics while :I:
retaining only the desirable ones. For instance, Legendre et a!. (1992) investigated hybridization of the two African catfishes: ~
trlClariasgariepinus and H. longifilis. They reported viability in reciprocal hybrids with their survival rates being similar to Z
those found in the maternal species. Moreover, Sahoo et al. (2003) investigated hybridization between two clariids: C. ba- ~
trachus (Linn.) and C. gariepinus (Bur.) and performance of the offspring in rearing operations. Aluko (1995) reported that ~
crosses between male H. longifilis and female C. anguillaris were significantly heavier and longer than the reciprocal cross. CIl
~
Types of Hybridization inCatfishes ~
Several studies have demonstrated that Clarias gariepinus (~) x Heterobranchus bidorsalis (d') hybrid exhibit superior S
growth, improved survival and general hardiness than true breed of either Clarias gariepinus or Heterobranchus bidorsalis ~
(Madu and Aluko, 1999; Nwadukwe, 1995). Most of these studies have focused on stock manipulations and growth perfor- :I:
mances at different dietary compositions in indoor and outdoor concrete tanks (Madu et aI., J 993; Aluko, J 995). ~
t"'
Intraspecific Hybridization g
Hybridization may involve combining different strains ofa species (that is members of the same species with different charac- to<
teristics). This is referred to as intraspecific hybridization. It is a hybridization exercise carried out between fish that belong to
the same species; for example between strains within a species. A strain within a species is a population with common origin
and history that possess a unique trait that distinguished it from other strains (Dunham, 1995). Onyia et al.,(20 I0) reported
that cross-breeding of C. anguillaris strains could be advantageous because of the better performance of the progeny. They
also reported high hatching success and survival rates of C. anguillaris from their study.
Interspecific Hybridization
Interspecific hybridization of different genetic type is an alternative to conventional selective breeding of fishes to produced
qualitative or quantitative changes in commercial traits (Chevassus, J 983). Sometimes, an interspecific hybrid does not ex-
hibit heterosis for any trait, but is still quite important for aquaculture application as it expresses a good combination ofbenefi-
cial traits from both parent species (Hulata, 200 I). Moreover, catfish hybrids were reported in C. gariepinus and H. longifilis
(Hecht and Lublinkhof, 1985) H. fossilis and C. batrachus (Padhi et a!., 1995) and C. batrachus C. gariepinus .. (Sahoo et
a!., 2003). Legendre et a!. (1992) reported that the reciprocal intergeneric hybrid catfish between C. gariepinus and H. lon-
gifilis can be produced. Sogbesan et al. (2004) reported a positive net gain and Cost Benefit Ratio recorded in all the diets
fed to "Heteroclarias," an interspecific hybrid. They also showed that Heteroclarias can be economically reared on all diets.
Limit of Hybridization
Many natural fish hybrids have been reported and numerous others have been produced in the laboratory (Aluko 1998). He
recognized that hybridization success is correlated with close phylogenetic karyotypic affinities. That chromosome incom-
patibility is the primary block to any successful hybridization. Chromosome number in a species remains constant through
successive generations and this result into constancy of characters. However, variations within the same organism have been
reported (mosaicism-presence of two or more different cell lines in an organism). Variable chromosome number is a com-
mon phenomenon in some fish species. Richter et al. (1987) reported chromosome numbers of 52,54, and 56 in C. gariepinus.
PROCEEDINGS OF 28TH FISON ANNUAL CONFERENCE, NOV. 25-30, 2013
222
t:I:I...o~
t!:I
o
::I:
Zo
t'"oo
0<
Aluko P. O. (J995). Growth characteristics of first, second and backcross generations of the hybrids between Heterobranchus longifilis
and Clarias anguillaris. National Institutefor Freshwater Fisheries Research Annual Report. New Bussa. 74-78.
___ (1998). Cytogenetic and histological evidences of infertility in second and backcross generation of the intergeneric cross of
Heterobranchus longifilis and Clarias anguillaris. The Nucl., 41: 137-141.
Chevassus B. (1983). Hybridization in fish. Aquaculture 33:245-262.
Dunham, R.A. (1995). The contribution of genetic improved aquatic organisms and food security. International Conference on
Sustainable Contributions of Global Fisheries to Security. Kyoto, Japan, December 4-9.
Dunham, R.A., D.M. Lambert, B.J. Argue, C. Ligeon, D.R. Yant, and Z. J. Liu. (2000). Comparison of manual stripping and pen
spawning for production of channel catfish x blue catfish hybrids and aquarium spawning of channel catfish. North American
Journal of Aquaculture 62:260-265.
Fagbuaro O. (2010). Aquacultural implications of cephalic deformity in the African catfish, Clarias gariepinus. J. Appl. & Envtal. Sci.,
6/1: 112-119.
FAO (1998). Aquaculture Production Statistics 1987-1996. Rome.
Haylor, G. S. (1992). Controlled Hatchery Production of Clarias gariepinus. An Investigation of tank design and water flow rate
appropriate for Clarias gariepinus in hatcheries. Aquaculture and Fisheries Management 23: 649-659.
Hecht T. and LublinkhofW. (1985). Clarias gariepinus and Heterobranchus longifilis (Clariidae pisces): A new hybrid for aquaculture.
South African J. Sci. 81:620-621.
Hulata G. (200 I). Genetic manipulations in aquaculture: A review of stock improvement by classical and modern technologies. Genetica
111:155-173.
Jesu, A. R. A., Haniffa, M. A., Seetharaman, S., Allen-Benziger, P. S. and Shybu, J. (2005). Inter-specific hybridization between
freshwater catfish Mystus cavasius (Ham &Buch) and M. seenghala (Sykes) by artificial fertilization. Indian Journal of
Experimental Biology. 43: 286-290.
Jothilakshmanan and K. Karal Marx (2013): Hybridization between Indian catfish, C{.Heteropneustesfossilis (Bloch) and Asian catfish,
Clarias botrachusd (Linn.) African Journal of Biotechnology Vol. 12(9),976"-981.
Legendre M. Bilan (J 991): des premiers essais d' elevage d'un silure african Hetorobranchus longifilis en milieis lagunarire (Lagune
Ebrie. Cote d'Ivoire), in Proceedings of the International Workshop on Aquaculture Research in Africa (International
Development Research Center Ottawa, Canada), 138.
Legendre, M., Teugels,G.G., Cauty, C. and Jalabert, B.(J 992). A comparative study on morphology, growth rate and reproduction of
Clarias gariepinus, Heterobranchus longifilis and their reciprocal hybrids. Journal of Fish Biology 40:59-79.
Madu, C.T. and P.O. Aluko, (1999). Hybrid mud catfish production: Comparative growth and survival of hybrids and putative parents.
Proceedings of the 12th Annual Conference of the Biotechnology Society of Nigeria. 89-94.
Madu, C.T., S. Mohammed, J. I. and E.O. Ita, (1993). Further studies on the growth, morphormetric and meristic characteristics of C.
anguillaris, H bidorsalis and their hybrids. Nat 'I Institute for Freshwater Fisheries Research Annual Report, 23-29.
Moses, Y., Olufeagba, S.O. and Raphael, A.Z.(2005). Intraspecific hybridization in two strains of C. anguillaris. Proceedings of Genetic
Society of Nigeria, Nsukka. 153-158.
Nwadukwe, F.O. (1995). Hatchery propagation of five hybrid groups by artificial hybridization of Clarias spp. and Heterobranchus spp.
using dry powdered carp pituitary hormone. Journal of Aquaculture in the tropics 10:1-10.
Onyia, L.U, Ladu, B. M. B., 0lufeagba, S. O. (20 10). Evaluation of hatchability, survival and growth of Clarias anguillaris. World
Journal of Biotechnology, 11(1): 1662-1667.
Owodeinde, F.G., Fakoya, K.A., Anetekhai, M.A. (2012). Growth performance of hybrid catfish (Clarias gariepinus x Heterobranchus
bidorsalis) in Earthen Ponds. Science Alert.
Owodeinde, F.G. and Ndimele, P.E. (2011). Survival, growth and feed utilization of two clariid catfish (Clarias gariepinus, and
Heterobranchus bidorsalis) and their reciprocal hybrids. J. Applied Ichthyol., 27: 1249-1253.
Padhi P, Datta B. H. and MandaI R. K. (1995), Reciprolal hybridization between two catfishes H. Fossilis and Clarias batrachus. Indian J
Exp Bioi, 33: 433.
Richter C. J. J., Henken A. M., Eding E. H., VanDoesum J. H. and Boer P (1987). Induction oftriploidy by cold-shocking eggs and
performance oftriploids of the African catfish, Clarias gariepinus. Proceedings, World Symposium on Select, Hybri, and
Gen. Eng. in Aqua, Bord., 11:226-237.
Sahoo S. K., Giri S. S., SahuA K and Ayyappan S (2003). Experimental hybridization between catfish and performance of the offspring
in rearing operations. Asian Fisheries Science 16 : 157-166.
on...
(I)
::I: REFERENCES
worked upon. Further study is required for large scale production of catfish hybrids that can be exploited for commercial
catfish culture. The results from these research should be adoptable and the technology transferable from the laboratory or
hatchery to the field/farm to enhance commercial production of the hybrids. Never give up on researching into catfish hybrid-
ization because the best breed is yet to be bred. Finally, global transformation in catfish aquaculture is only achievable when
~ there are excellent catfish hybrids for the culture.
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